Numerical experiments are given to verify the theoretical results for superconvergence of the elliptic problem by global and local L 2 -Projection methods.
Introduction
The elliptic problem seeks u in a certain functional space such that in u f    (1)
where denote the Laplacian operator.  Let h be a finite element partition of the domain T  with characteristic mesh size h. Let be any finite element space for u associated with the partition .
 
The L 2 -Projection technique was introduced by Wang [1] [2] [3] . It projects the approximate solution to another finite element dimensional space associated with a coarse mesh. Now, we start with defining a coarse mesh T  where h  satisfying:
with . Define finite element space 
Superconvergence by Global L 2 -Projection
The following theorems can be found in [1] . 
and is the finite element approximation of (1) and (2) . . Let the surface fitting spaces and h be the finite element approximation of (1) and (2) . Then, the postprocessing of is estimated by
Numerical Experiments for Global L 2 -Projection
In this section, we present several numerical experiments to verify the theoretical analysis in [1] . The triangulation is constructed by: 1) dividing the domain into an The finite element space is defined by
We define V  as follows: 
The order of convergence rate is better than Table 1 . Errors on uniform triangular meshes T h and T τ . Copyright © 2012 SciRes. AJCM Table 3 . Errors on uniform triangular meshes T h and T τ . 
Superconvergence by Local L 2 -Projection
Notice that, the exact solution u may be not smooth globally on in practical computation, although the solution might be smooth enough locally for a good super convergence. 
Numerical Experiments for Local L 2 -Projection
In this section, we present several numerical experiments to verify the theoretical analysis in [1] . The triangulation is constructed by: 1) dividing the domain into an ; ; , on .
We define V  as follows: Table 6 gives the errors profile for Example 6. Notice that, the gradient estimate is of order that is 
1.3
O h  much better than the optimal order . Although, there is no improvement in the L 2 -norm, see Figure 15 . Also, the numerical results and theoretical conclusions show highly consistent.
 
O h
